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to the Eaft into immenfe Plains, % watered by fome of 
the mod confiderable Rivers in the known World, par. 
ticularly the River of Amazons and the Rio delta 
tplata, which arife in the faid Mountains. 

To conclude, from what hath been hitherto faid, it 
appears evidently, that the Mountains of Swijer- 
land are the higheft of Europe, and the great Store- 
houfe, whence all the Countries around them are fup- 
plied with Water ^ conform to what the learned Lo~ 
ritus Glareanus hath long fince elegantly expreifed in 
the following Verfes. 

T rat ere a caput Eur opes banc ejfe probabunt : 
/Etemis Alpes nivibus^ juga Olympica, quorum 
Torgitur in cesium caputs & fub Tartar a venter : 
Et quod ad Auroram^ Boream^Solemque cadentem 
Flumina perpetuo non deficient ia curju 
^arturity ilia volant & in omnia membra redun* 

(dant 9 
Ad Zephyr urn & Libyen Rhodanus, Rhenana fu- 



1)nda citat Boream> gelidus rot at Ifter ad Eurum 
*Dirus aquas, Getico novus Hojpes S> advena 

{Tonto. 
"Aftalios JH e °i fo eo ( i uos Italia accipit amneis 
Alpibus a nofiris^ quaque alto a vertice montes 
Agmina dijparibus fundunt latijjima Sulcis. 

Whether the Depths of the Sea correfpond with the 
Heights of Mountains, muft be left to future Obfer* 
vations. 
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II. Optical Experiments made in the {Beginning of 
Auguft 17x8^ before the (prefident and JeVeral 
Members of the Qfyyal Society, and other Gentle* 
mm of federal Nations, upon Occafion of. Signior 
RizzetciV Opticas, with an Account of the /aid 
Book, By J° T. Defaguiiers,./, L. D.and 
F. (R. & 

SOme Time in the Year 17x1, Signior Gizlanzoni, 
an Italian Gentleman, ihew'd me a Paper of Signi- 
ox John Ri&zetti, wherein he denied the different 
Refrangibility of the Rays of Light, becaufe an Ex- 
periment mentioned in Sir IJaazNewton'sOpticks (B.i. 
'Prof. 1. Exp. 2.) concerning an oblong Paper paint- 
ed half blue and half red (whofe Image projeded 
by a Lens upon a white Paper at a confiderable Di- 
fknce became diftinft in its blue half, nearer the Lens 
than in its red-half) had not fuceeeded with him, tho' 
after many Trials, Sir Ifaac Newton being acquaint- 
ed with this, defired* me to repeat his Experiment above- 
mentioned, which.I did-at my own*Houfe, before hkn 
and Signior Gizlanzoni and fome other Perfons, who 
were fatisfied with the Succefs of it, according to 
Sir Ifaac Newton's Affertion. Afterwards on the 13 th 
of 'December 1722.,, I again repeated the Experiment 
before the Royal Society* with the fame Succefs, the 
full Account of which is printed in the Thilofofhkal 
Tranfafiions-y Number 374. After this, Signior 
Gizlanzoni read me a Letter from Signior Rizz>etti $ 
wherein he faid ^ " He wanted to know whether the 

" Expe- . 
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u Experiment would fucceed, if the Paper was turned 
" fo as to bring the fed Half in the Place of the blue 
Cc one} and that if it fucceeded then, yet he would 
cc not acquiefce, but he fh.ould have fomething ftill to 
cc objeft againft it. And further, that he wanted to 
H know what could be faid to feveral other Objedions 
Ci (I think there were twelve in the Paper (hewed me) 
« againft many more of Sir Ifaac Newton's Optical 
tt Experiments, the greateft Part of which he faid, 
"•he had found to fucceed differently from what 
« Sir Ifaac had related ^ and would not allow the 
cC Conlequences to be juft, which were drav/n from 
< : the other Experiments which he had found to agree 
«• with his Trials '\ Upon this I acquainted Signior 
" Gi&lanzoni in aTetter, which Idefiredhimto com- 
cc municate to Signior RizzeUii "that as" Signior 
<c Rizzetti had put the Iilue of the Difpute upon the 
" Succefs of an Experiment, which after repeated Trials, 
* l ~had fucceeded contrary to his Opinion, he, ought to 
" acknowledgehis Miftake :, and then I (hould willingly 
< c repeat all the other Experiments whiqh he had called 
c - in Qjieftion, and endeavour to remove his other Diffi- 
u culties. That if it was Truth and not Vi&ory which 
cC hecontended for, I did not doubt but he would com. 
"ply with me, in what I infifted upon ; and then I fhould 
cc be ready to.raake any Experiment, or clear up any.Dif- 
" ficulty relating to the Doctrine of Colour?,, in the beft 
" manner I could". But I never heard any more from 
Signior Rizzetti , but was told by others that he was 
very angry at hignior Gizlanzoni^ and faid he was 
got into Sir Ifaac Newton's Party, 

Now at hft.„Si%nhr Rizzetti haspubliflied a Book,., 
entituled c De Luminis AjfeHionibus Specimen Thyfico* 

mathematkum^ 
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mathematicum, dedicated to Cardinal Tolignac, and 
printed ?xTrevife ^nd Venice, 17x7, which being 
prefented to the Royal Society \ and by the Society re- 
commended to me to give an Account of it, I hope no 
Body will blame me for making a faithful Report. 

The Author in his Preface, and throughout the 
whole Book, in a raoft arrogant manner, has infulted the 
greateft Phiiofopher that this or any other Age ever 
bred, triumphing in what he thinks the Miftakes of 
Sir Ifaac Newton and his own Difcoveries. Had he 
xnodeftly related the Fads as they appeared to him, and 
his Reafons for drawing Confequences different from 
thofe of Sir Ifaac Newton, the World might have 
thought him urged on by the Love of Truth in his 
ten Tears Labours^ * and his Errors might have been 
excufed according to what he fays in his Preface Si 
forte decipor, baud turps eft in re Thyf co-mat he* 
matica error, ©> magnis fe quifque tuetur exemplis. 
Neither would his Fame have been the lefs (if he had 
been right in his Experiments and Reafonings) for 
treating his Adverfaries in a civil Manner, and really 
doing what he fays at the End of his Preface " Tlacita 
4C quidem author urn lacejfo ; at ipfos tamen author es 
< c obfequio £2 veneratione profequor": For ill Man- 
ners can never be excufed by what he calls Thilofo* 
phica Libert as. Nov/ nothing lefs than owning, that 
a greedy "Defire of Fame, and an Obftinacy to main- 
tain what he once laid down as his Opinion, rnijled 
him fo far, can excufe him to the learned World. 
Wehear indeed in a Letter from Sir Thomas "Dereham 
to Sir Hans Sloane, Prefident of the Royal Society^ 
thit now Signior Rizzetti alledges, " That he was 

* Sec Preface, p. 38. 

deceived 
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r « deceived in his Experiments, by Reafon of the Bad- 
c < nefs of his Prifms which he had from Venice*'* ; but 
this is but a partial Acknowledgment of his Error, and* 
only fatisfa&ory to fuch as have not read his Book, and 
are like wife unacquainted with Sir Ifaac Newton's 
Opticks. For Signior Rizzetti in the 37th and 38th 

Pages of his Preface has thefe Words a Vt fuofmet 

« oculos confulant* omnes quidem poffunt tnea Ex* 

" ferment a Iterate % at fifrimo intuitu deficit , qui 

H exfeBatur^ eventus ^ ftatim me faljltatis non ar« 

« guant {ut vir Celebris dicitur nimia fejiinatione 

" j ec *JT e> ) * fedfrius omnes meorum experiment or urn 

< 6 limit at iones notent : Si ad has enim attenderint ; 

« nonfingui Minerva^ nontrigonis imperfe&is \jit 

« alii dttfitanf\ fed accurata diligentia^ & infiru- 

" mentis idoneis me in hujufmodi res incubuijfe etiam 

" adverfarii^vel inviti fatebuntur". As to Six Ifaac 

Newton's Experiment?, a great many of thofe which 

Signior Rizzetti calls in Queftion may be performed 

with very ordinary Prifms: And of that Sort are thofe 

which I made fince the Publication of the Book in the 

Beginning of laft Augufi^ at my ownHoufe, before the 

Prefident and feveral Members of the Royal Society y and 

fome foreign Gentlemen. But before I give an Account: 

of the Experiment?, I beg Leave to quote fome of 

Signior Rizzetti^ Expreffions againft Sir Ifaac New* 

ton, otherwife I may be thought guilty of the very 

Fault which I have laid to his Charge. 

Preface, Page 13. c€ Miratus fum quod acntijjimus 
* Newtonus ignoraverit Lumen album aliter a 
a Trigono, £SJ aliter a lente differ gi?* Who ever 
read Sir Ifaac Newton's Opticks, that can be of this 
Opinion, except our Author ? preface, Page 81.— 

u Theorm 



f 600 ) 

u Theoria in aua tot Hypothefes funt, quot exfiU* 
a canda Thcenomend\ When it is well known that 
Sir Ifaac Newton did not make Hypothefes to ex* 
plain,but deduced plain Oonfequencesfrom Thanomena. 
In the Book, Page 57 he fays of Richterus his Ad~ 

verf \rv " St diver fam color um rejrangibilitatem 

" garriendo tueri deliberat"\ <mdof Sir Ifaac-*** - 

a Si Newtonus hallucinatus ejl^ quia in uno expert- 

- a mentorum genere fallaciis unici ac difficillimi in- 

" dulfit ; nos anteqttam confequentias eliciamus^ 

•*'• difcimus omnia ejufdem generis experiments 

a peragrare, a facilioribus inmpiendo? Page j6\ 

fpeaking of Sir Ifaac * Nunc igitur confident ius 

a affirmo, quod equidem plures^ quam debuerat con- 
u fequentias ex Thtenomenis auBor collegit? Page 
90. " Ghtis aufiffet canonem tanti viri impugnare^ 
fc - cum cejferunt omnesj qui haBenus eum veluti 
-" trutina expenderunt, &c." Page 91, « This Ex- 
u predion is particularly remarkable— a Newtonus 
<s hoc argumentandimodo videtur feciffe ut Lesbii 3 
a qui^ cum *edes ad Regulam minime accomoda- 
^ rentur^ Regulam ad ades accomodarunf\ 

i cannot pafs by what he fays of Richterus in p. xoo^ 
" becaufe it is fo applicable to himfej£ Richterum 
' iC admonui, ut marte Juo 9 quod omiferunt alii per- 
" ficeret ; is autem^ Jpreta admonitione^ videre 
4i quod a natura agatur^ fed earn pot ius agere vult^ 
^ quod fibi videtur agendum' 9 Page 127. " Cum 
u h£C aucior in medium ferat, parum in its exper- 
i€ tus ejfe videtur*) quainpoliendisvitrisoccurrunt? 
Not to be tedious in fuch unpleafant Quotations, I 
proceed to give a ihort Account of the Book it felf, to 
ihew how much Pains fotne People can take to be in the 

Wrong, 
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Wrong, there being no Experiment of Sir I/aac's called 
in Queftion but what is true, and no Confeqa ence dif« 
ferent from Sir IJaac's in thofe Experiments which he 
found tofucceed, but what is falfe} as may be evident 
to any one who reads Sir Jfaac Newton's Opticks with 
Attention enough to underftand them ; and has proper 
Inftrum^nts and fufficient Dexterity and Accuracy to 
perform the Experiments. 

Our Author (tho* he profefTes himfelf an Enemy to 
Hypothefes) begins his very firft Propofition with a 
Demonftration drawn from a falfe Hypothefis ; for he 
fuppofes every Beam of Light to be as a Parallelo- 
gram of fome Breadth like a Ribbon, as if the Rays 
cohered together like the longitudinal Threads of the 
Ribbon j then confidering a narrow Side of the Paral- 
lelogram (which he calls the Seft ion of the Beam)as an 
inflexible Line, he takes a great deal of Pains to draw a 
Confequence from it, which Experiments fliew to be falfe ; 
namely, that Light paffes with more Difficulty through 
a denfe, than through a rare Medium. He affirms, " That 
white Light never affords Colours by Reflexion.'* 

That the Union of all Kind of Rays do not make 

" white? 

** That Light refleded from a white Objed, 
« and feen through a dark Medium, becomes yel* 
" low or red, as the Medium is ftronger or weaker ; 
«' that black feen through a lucid Medium appears blue 
"or violet ; and green he fays is made from a 

bl ^ k ?9 b A e£ l ^f 11 5^ ci ? T^lien tW a (S? Medium, 
white^ fi^ft thro' a £ dark, J (jucia^ 

« That fome Light pafling through a refraflng 

« Medium is difperfed^ which he c^Ws more than re 

<* framed, and fo produces Colours/' 

L 1 1 1 In* 
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In order to fupporthis Hypothefesof Mediums like 
Veils to alter the Colours ofObjeBs looked at l , < Q he 
*« confiders (Preface, Page 3 1.) the images in the Eye 
a as an Objed looked at 5 which would be fuppofing 
" other Organs of Vifion to look into the Eyes "— - 
whereas the Pidures of external Objeds fhewn upon 
the back Part of an Eye placed in an Hole in the Win- 
dow of a dark Room y are only fuchto thofe who fee 
the Experiment*, but in the Animal who fees 5 thofe 
Pidures are a great Number of fmall Blows or Impref- 
fions made upon the Fibres of the Retina by the Im- 
pulfe of many Rays colleded in the Vertices of the 
Cones of Light within the Eye* correfponding withfo 
many other Cones which proceed from the vifible 
Points of external Objeds, and make, what Opticians 
call Pencils of Rays. 

ic That the Refiftance of Water from its Tenacity is 
« greater than from its Denfity, 

" That fince a fmall Thread, half blue and half red 9 
" is feen diftindly by the naked Eye, that Ph^nome- 
" non overthrows the Dodrine of different Refran- 
* gtbilityl* But here the Author does not confider, that 
the Focus of the Eye is fo fhort thattheDiftanceof the 
diftind Bafe of the blue and the red Image of fuch 
Threads is not equal to the Thicknefs of the Retina. 
<c That the Experiment of the two-coloured Paper 
w projeding its Image through a Lens (which I repeat- 
" ed in the Manner above-mentioned, in the Year 
* c 17x2) did fometimes fucceed with him, and fome- 
tf times not ^ and therefore that it did not prove the difw 
u ferent Refrangibility of Rays ; But the different 
** Place of the diftind Bafe of the blue and the red 
u Image* was to be afcribed to the different Incline* 

s * tion 
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* tion of the Parts of the painted Paper to the Sur- 
tt face of the Lens/* But in my Account of the Ex- 
periment in the Thlkfophical Tranfa&hns^ I men- 
tioned particularly that the Axis of the Lens was per- 
pendicular to the Image of the Card, and therefore 
there could be no different Obliquity, as is objedecl 

* That though he found the Sj>e£irum of Colours 
H produced by the Prifm in a dark Room tolhorten by 
u Degrees, and at laft become round and colourlefs 
u (:hat is white) when viewed by another Prifm, in 

* the fame manner that Sir Ifaac Newton had made 
** the Experiment ; yet it did not convince him of the 
«' different Refrangibility of the Rays^ becaufe when 
€C he had caufed an Image to be painted upon a Paper 
u like the Sj^eBrum from the Prifm, and enlightned it 
« by the dired Light of the Sun, it did not become 
tt round and white when viewed through a Prifm as 

* the other Sfefirum did." But he did not confider 
the Imperfedion of Painters Colours, nor remember 
that the Surfaces of Bodies, whether of a natural, or a 
painted or died Colour (fuch as he calls permanent Co- 
lours) when expofed to any coloured Light, will re- 
fled that Colour which falls upon them, and appear to 
be of no other, only that they will feem moft vivid in 
that Colour which they bear in openDay j and 
therefore that if the Sun's Light confifts of Rays dif- 
ferently refrangible and producing different Colours 
(according to Sir Ifaac Newton) the Prifm muft fepa- 
rate the Light refleded from every one of the painted 
Colours, and could not bring "them together, becaufe 
they were by no means fimple Colours. If therefore 
he had reafoned right, the firft Experiment would have 
proved Sir Ifaac' § Dodrine, and the laft would have 

L 1 1 1 z confirmed 
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confirmed it And if in his own Experiment he had 
looked at the painted Sj>e£frum fucceflively holding 
the refrading Angle of the Prifm upwards, and thent 
downwards with the fame Inclination (or, what is 
eafier, turned the Sfe&rum upfrde down, the Priftn 
remaining fix*d) he would have feen his Spettrum 
fiiorter in one Cafe than in the other. 

" That Sir Ifaac Newton's 8th Experiment of P. I. 
" B. II. (in which the prifmatick red and blue failing 
* 4 fucceflively on the fatae Place of a Book, have 
Ci a different Focus in projcding their Image through a 
u Lens ) is inconclusive \ and rejeds Kichterus% 
u Anfwer, viz. That the Colours reflected from the 
u Book, as it has a rough Surface , fall always with 
u the fame Inclination uj>on the Lens, t in what- 
" ever 'Direflion they came from the Trijm to the 

« Book adding, That he had acquainted 

« Rkhterusj that permanent Colours enlightened by 
« dired Light in any different Inclination, always fell 

* upon the Lens with the fame Inclination ; but ap- 
* ; parent Colours, which were produced by Refradion 
"- withr a Prifm,. differed from permanent Colours in 

* their Incidence : But that Richterush^ purpofely 
* k concealed it" 

N.B. It is not likely he would have concealed it, if it 
had been true. 

" That Monfieur Marriotte's Experiments difprove 
<*■ the different Refrangibility of Colours"; though, if 
he had read with Attention and Impartiality the Ac- 
count of the Experiments which I made before the 
Royal Society by their Order on that Occafion (5PM. 
Tranf.Numb. 348.) he might have been convinced 
is well as feveral Gentlemen of the French Royal 
& Academy ^ 
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Academy, who had feen Monfieur Marriott ^make his 
Experiments, and acknowledged themfelves fatisfied 
when they faw me repeat thofe of Sir Ifaac in the 
Year 171$. 

" That in the firft Experiment of Six Ifaac (Book L 
^ Part II.) He never could deftroy any one Colour, the 
« reft remaining ; and that with a larger Obftacle 
" he could deftroy the yellow and blue, but not the 
^yellow and green — could bring the green, not the 

« yellow^ to be next to the Shadow and could leave 

a the green only remaining, but not theyellowJ 9 This 
is an eaiie Experiment ^ but Inaccuracy and a very bad 
Prifm, and Prejudice towards an Hypothefis, or againft 
an Adverfary, may miflead a Man ftrangely. 

<c That when the Colours produced by the Prifm? 
a and afterwards united by the Lens, produce white 
" upon a Paper in the Focus, no Inclination of the 
" Paper will tinge the white Spot with Colours". 

" That a yellow Paper in the blue- Light appears 
*< green, as does alfo a blue Paper in the yellow 

« Light." But not when the Room is well darken'd, 

and the Light horaogeneal. 

cc That Sir Ifaac Newton afferts falfly, that Light 
« immerging into a Parallelipiped, and then emerging 
« out of it, produces no Colours. 3 ' 

« That the 6th Experiment of Part I. Book I. of 
" Sir Ifaac is true - 5 but no different Refrangibility of 
« Rays is prov'd by it, though the Colours coming 
<c fucceffively from the firft Prifm to the fecond with 
« the fame Incidence, are carried to different Heights 
" by the laft Prifm" Now the Confluence is fo 
plain here, that this is, after my Lord Bacon's Man- 
ner, called mMxferimentum Cruets, 

I fhould 
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I fhould go on with my Account of this Book, if it 
could be of any Ufe either to vindicate Sir Ifaae 
Newton, or to convince the Author and his Adherents, 
if he has any, But Sir Ifaac\ Opticks need neither 
Defence nor Explanation. And when the Author is in 
the Humour to be convinced, ten Months well em* 
ployed in reading Sir Ijaac's Book, will make him 
amends for his ten Tears prejudiced Examination. 

I beg Leave now to give the particular Defcription of 
a few Experiments I made upon this Occafion, fome 
of which are exa&ly as Sir Ifaac Newton made them : 
Some are his, but made fomething differently, and 
fome altogether my own. 

Experiment I. f i c I. 

I prepared a Box of about three Foot high, and one 
Foot wide within (whofe Shape was a truncated Pyra* 
mid) in the following Manner, I painted the Infide of 
It black, and in the back Part, one Foot above the Bafe, 
made a fquare Hole of three Inches in Width (whofe 
Seclion is rr) to receive a Piece R (hutting ciofe with 
a Rabbet or Shoulder, whofe Surface coming through 
the Hole was wholly covered with the painted Paper, 
on which the Experiment was to be made. Over againft 
r r 9 in the fore Part of the Box, was a Door to open 
with a Tube in it, four Inches wide and five Inches 
long, whofe Sedion is e 9 f 9 g, h 9 that two Candles fet on 
the Places i, k 9 to enlighten the Paper at r«r 9 might 
throw no direft Light out of the Box, whofe Seftion is 
reprefented at ^ b c d. Then having made the Room 
perfectly dark, I fixed the Box upon a Table, that it 
;m ain in one Place j at ihe Diftance of 

eight 
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eight Foot from r r, I fixed the Lens L L, of four 
Foot Focus, in a Frame upon another Table, with its 
Axis going through the Middle of r r: At the Diftance 
of about eight Foot beyond the Lens, I fet up the 
Skreen or Square of white Paper S. Having put into 
the Hole rra ftiff Paper, painted with Vermillion, 
and wrapped four Times and an half with black Silk 
(as represented by R), that Paper enlighten'd by the 
Candles at i, k 9 the Image of the red Paper was pro- 
jected upon the Skreen at Py and when the mod diftind 
Place was found, the Skreen was fixed : Then a Paper 
painted with Ultramarine being fixed in the Hole r r 9 
the Image of it was fo indiftinft at p, that the Images 
of the black Silks could not be feen^ but holding a 
Piece of Paper clofe to the Skreen, and bringing it 
forward, at about -J- of an Inch from the Skreen, the Re- 
prefentation of the Silks began to appear on the blue 
Image ; but it was mofl diftind at an Inch and f, or at 
ZZ} fo that there was U Inch between the diftind 
Bafe of the red, and that of the blue Paper. But 
what has led feveral People into an Error in making 
this nice Experiment, is the Depth of the Focus of the 
Rays in both Cafes ; for though the red Image was moft 
diftind at p, yet the Reprefentation of the black Silks 
might juft be perceived by a good Eye when the Skreen 
was moved backwards or forwards \ of an Inch t The 
blue Image which was ftronger had its Silks vifible an 
Inch on either Side of Z Z ; fo that in a Paper half 
red and half blue, painted with thefe Colours, one 
might have feen the Silks (though faintly) upon the 
two Images at once, and have been thereby deceived: 
But | of an Inch beyond the Place common to both, 
the red alone would have appeared diftind j and an 

Inch 
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Inch ftiort of the faid Place, the blue Image mod di- 
ftinft, and diftinft alone ; that is 2n Inch and | nearer 
the Glafs. Inftead of Vermilion the red Paper may- 
be painted with Carmine or Lake, but it will not do fo 
well, as was then tried j nor does Trujfian Blue do fo 
well as Ultramarine. The beft Way is to heighten 
the Vermillion with a little Carmine* and the 1)ltra~ 
marine (which has too much white) with Indigo 5 
and then there will be a Space between the two di* 
ftind Bafes where both the Images will be indiftindt. 
N. B. / made the Experiment withfuch Colours, in 
the Year 1 71 x, hut now I u fed no Mixtures^thatany 
Body elfe might repeat the Experiment. 

The fecond Figure reprefents the Box with one Side out, 
whofe Place is £ db B ;eg is the Hole for theTube in the 
Door of the Forende, *.$ c d\ rr the Hole in the 
Back to receive the Piece R with its painted Paper, 
The third Figure is the Box open before, with the 
Candies and Paper in it, the fame Parts being marked 
with the fame Letters as in the other Figures. 

N. B. I made the Experiment in this Manner, be- 
caufe Signior Rizzetti attributed the different Foci of, 
the Colours to different Inclinations, which could not 
be alledged here :, the red and blue being, as he had 
defired, fuccefiively fixed in the very fame Place: And 
he fays (Page 64.) addidi permanent es co lores a lumine 
diredto diver fa inclinatione illujiratos conjlante In- 
clinatione in lentem incidere. Nay, more than this 
was performed in the Experiment ; for as the Candles 
were fixed, the Light fell upon the painted Paper always 
with the fame incidence. 
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Experiment IL 

Inftead of the red or blue Paper at r r (Fig. i, x, and 
3,) I fixed upon the Piece R, a Paper half red, and 
half blue> as R B (Fig. 4.) then over the Hole in the 
fore Part of the Box reprefented by e g {Fig. x.) I fixed 
a fquare Plate *<T c d (Fig. 4.) with an oblong Hole 
in it four Inches long in its Horizontal Polition, and 
one Inch deep, through which one might fee the parti- 
coloured Paper, as if it was only of the Bignefs and 
Figure of this Aperture, and ftrongly enlighten'd by 
the Candles hid in the Box j the reft of the Room 
being very dark. N. B, / made this Preparation* be- 
caufe Rizzetti objetts to Sir Ifaac Newton's firft Expe- 
riment of the firft Book, that the black Cloth beyond 
the parti-coloured Taper, was not colourlefs, and 
therefore the Experiment was not decifive as parti* 
cularly relating to the Taper. 

RB {Fig, 5.) is the Paper contra&ed in Length and 
Breadth by the Aperture of the Plate, which Paper 
being looked at, at the Diftance of five Foot, by the 
Prifm 1, appeared as drawn at rb. The Prifm being 
removed to 2, at the Diftance of ten Foot, fhewed 
the Paper as at r b. And when it was at 3 (at 
the % Diftance of fifteen Foo^) the Paper appeared as p /3. 
In thefe three Cafes the blue b, b, and /3 appeared 
lower than the red r, r, p, the refra&ing Angle of the 
Prifov being downwards. When the refra&ing Angle 
was held upwards, as at 5, then the Blue B was 
raifed higher than the red R ^ but if due Care be not 
taken, in turning the Prifm,a Reflexion may be miftaken 
for a Refra&ion, as at 4-, and then indeed the Red 
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and Blue will be equally raifed as at T. This muft have 
been Signior Rizzetti's Miftake, when (in Tage^S.) 
he fays that one Colour was raifed higher than the 
other by two Lines, at ten Foot Diftance, but not at 
all at five Foot 5 for feveral of the Perfons prefent at 
my Experiments, made the fame Miftake at firft before 
they could perform the Experiment in manner above- 
mentioned ; which they at laft did, and found the Co- 
lours feparated moft at the greateft, and leaft at the leaft 
Diftance, This miftaking a Refledion for a Refra&ion, 
has been the Occaflon of feveral more Errors, and Dif- 
ficulties to be met with in Signior Ri&zetti's Book. 

Experiment III. F 1 a VI. 

A Candle K, refle&ed from the Surface A B of the 
Prifm ABC, appeared very faintly to the Eye at E, as 
a weak Image at k ; becaufe the Rays incident at I, pafs 
moft of them through the Prifm, and go on to R f fe- 
parating from one another according to their different 
Degrees of Refrangibility ^ whilft a few of them are 
refle&ed to the Eye in the Diredion I E. 

But if the Prifm be in the Pofition ACB (Fig.j*) 
moft of the Rays of the Candle K, incident at I, on the 
Plane A B (after having paffed perpendicularly through 
the Plane BC) are reflected, and pafiing perpendicularly 
through AQ go into the Eye at E 5 which fees a very 
ftrong Image of the Candle at k, whilft very few Rays 
go down to R to produce Colours. 

This fhews that the Rays of Light pafs with more 
Facility through Glafs (a denfe) than through the 
Air (a rare) Medium j contrary to Riz&ett?§ Af- 
fertion. 

Ex. 



Experiment IV. Fig. VIH. 

To make this more evident, and compare together the 
Facilities with which Light paffes through the two 
Mediums, I took a Cube of Glafs of three Inches the 
Side, Aa&Bd DC, whole Sedion is A BCD, and 
looking upon it from E to fee by Refle&ion the Candle 
K, I faw two Images of it ^ one at k very faint, and re* 
fle&ed from the upper Surface A B, and the other at z 
very ftrong, and reflected from the lower Surface C D. 
Now it is evident, that the Vividnefs (or Brightnefs) 
of the Image *, is to theVividnefs of the Image k ; as the 
Facility with which the Rays, in thefe Circumftances 
pafs through theGlafe, or through the Air: and thofe 
are eafily compared, becaufe both the Images are feen 
at once. 

E x p e R i me n t V* Fig- IX* 

The Line P I being perpendicular to the refle&ing 
Plane AB of the Triangle ACB, I brought the Can- 
dle K by Degrees fonear to P, as to diminish very much 
the Angle of Incidence K I P, which made the Image or 
Appearance of the Candle at k, become fainter by 
Degrees, and at laft as faint as in Fig. 6. 

Experiment VI. F i g. X. 

Having made the Experiment as at Fig. 7, 1 prefTed 
another Prifm DFG, dofe to the Prifm ABC, and 
when I fqueezed them together but gently, fome of 
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the Rays from the Candle R, pafled through the lower 
Prifm, and falling upon a Paper at R, made a reddifh 
Spot ; but when I fqueezed them very hard, the Spot 
became much wider, white in the Middle, and only 
tinged with Red about the Edges : At the feme Time 
the Eye faw a black Spot in the Image of the Candle 
at k ; and a Stander-by looking obliquely at the 
Place I (where the Glaffes touched) faw, as it were, a 
little Hole through the Prifms as big as the Spot k. 
But if the Prifms be preffed together but gently, then 
all the other Phenomena difappear,, except the firft 
little Spot at R, as in Fig. n. 

When the Candle is feen by Refledion from the 
lower Surface of a Prifm, as in the 7th, 9th and 
10th Figures, the Rays pafs quite through that Sur- 
face, and are turned up again by the Attradioa 
of it in Curve Lines fo as to re-enter the Prifm, 
and then (going out again through the Surface A C) 
go up to the Eye at E. In this Cafe the moft refran- 
gible Rays, being the moft eafily infleded, make the 
leaft Curves, whole Vertices are nearer the Glafs than 
thofe of the greater Curves made by the leaft refrangible 
Rays. This is proved by Experiment 6, where the 
under Prifm only attrads down from the Refledion of 
the upper Prifm, the Red making Rays as in Fig. 11. 
where the Plate of Air between the Prifms is of fome 
fmall Thicknefs. But when the Prifms, whofe Sur- 
faces are a little convex, are preffed hard together, the 
lower Prifm is near enough to attrad Rays of a great 
Degree of Refrangibility ; and therefore the Spot then 
becomes white in the Middle ^ and only red about the 
Edges, which are produced by fuch Parts of the lower 
Prifm as are not fo near the upper Prifm, 

There 
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There are two Circumftances in the 6th Ex- 
periment, which difprove Rizzetti's Aflertion 
(Page 12 s) vtz * That there is a fenfible Refledion even 
where Giaffes touch-, for when the Prifms touch at I 
Fig. io, the black Spot appearing in the Image of the 
Candle k (hews that there is at I a Deficiency of thofe 
Rays, which, coming from the Middle of the Candle, 
ufed to be refleded up to the Eye at E, and therefore 
that A B the refleding Surface of the upper Prifm 
ceafes to refled in a little Space round about I where 
the upper Surface D F of the under Prifm touches it • 
the Rays, which before were refleded, now going down 
to make the Spot at R. The other Circumftance is 
this ; that whereas a Paper at k is invifible to an Eye 
at E by the Interpofition of the Prifm DFG*, when 
another Prifm A C B is laid over it and preffed hard, 
there appears to be an Hole of about j of an Inch (more 
or lefs in Diameter as the prifmatical Surf ices are more 
or lefs flat) thro' which the Paper at k becomes vifible j 
this being the Place of Contad where the Refledion 
downwards (of the Surface D F) ceafes* 

This happens becaufe thofe Rays, which (coming 
from the Candle K) were bent in Curves under the Sur- 
face A B of the upper Prifm about feveral Points near 
I, are by the Nearnefe of the Surface D F of the lower 
Prifm brought down to R, inftead of being turned up 
again to the Eye at E ; whiift thofe Ravs, which (com* 
ing from the Paper at k thro* the Surface GF of the 
lower Prifm, and palling thro 5 the upper Surface of it 
FD) were bent in Curves about feveral Points near I, 
are prevented from turning down again to R, and are 
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brought up to the Eye at E, which confequently muft 
fee a round Part of the Paper at k, juft as big as the 
Place of Contad, which appears like an Hole , or as if 
the two Prifrns being changed to a Parallelopiped, were 
covered with a dark Paper that had only afmaliHole 
in it. 

But to make this more evident, efpecially to fuch as 
are not well acquainted with Sir Ifaac Newton's Op* 
ticks, I beg Leave to explain the Manner of the bend- 
ing of the Rays where they are refraded or reflected. 

Of the Bending of the Rays in their RefraElion. 

Let DD (Fig ix) reprefent a denfe Medium (as 
Glafs) whofe Surface is GG, and AA a rare 
Medium (as Air). Now let us fuppofe a Power to extend 
all over the Surface G G, ading from A A towards 
D D in Lines perpendicular to the Surface G G, 
very ftrong in Contad, but infenfible at a very 
fmall Diftance from the faid Surface, which we will 
call t\\cAttra£iion of the Surface G G, without conff- 
dering whether it be any real Virtue in the faid Surface, 
or the Adion of a Medium impelling towards it. Let 
Lines n, 2z, 3 3, fuch as exprefsthe Lines in which the 
Attradion exerts it felf, and the Line M M (extremely 
near to G G) the Limits of the Attradion, beyond which 
it cannot affed a Ray of Light. Let the Ray of Light 
R a moving from a rare Medium into a Denfe in the 
Diredion R r, come towards the Surface G G in fuch 
an Angle that it may be refraded. When the Ray 
comes "to a 3 by the Attradion at a it will be aded upon 

in 



in the Line a b, and (by the known Laws of Media- 
nicks) be turned out of the Way into the Dire&ion a a, 
inftead of a r : When it is got to £, being aded upon 
in the Dire&ion b 4, its new Dire&ion will become 
b b : At r,by the Power a&ing in the Line c 5, it will 
change its Diredion to c c j and laftly, at d it will go 
into the Glafs in the Line <j/d, continuing in that ftreight 
Line whilft it moves in that Medium. 

Now if the Lines 1 1, 22, 3 3, n } c, b, a, be infinitely 
near (as they muft be fuppofed to be) the Ray, in- 
ftead of being broken into the feveral. ftreight Lines 
ab* b f, and c d, will be bent into the Curve abed ; and 
the emergent Ray d d will make the fame Angle with 
the Incident Ray R r as if the Refraftionhacl been made 
at once at the Point n, which Point may be confidered 
as in the Surface G G, becaufe M M has been fuppofed 
extremely near that Surfice: Then alfo may Refra&i- 
ons be confidered in grofs, and Rays trae'd, in all Op- 
tical Propofitions, as if there were no fuch Curve as 
what we have been defcribing. 

Again, let D (Fig. 13) reprefent the denfe Me- 
dium or Glafs, and A the rare Medium or Air ; R a 
a Ray of Light coming out of the denfe Medium in- 
to the Rare, in the Diredion Rr, in which it may 
be refraded (as for Example, in an Angle of 30 De- 
grees with the Perpendicular P a ). Let M M be the 
Line which limits the Attraction of the Surface GG, 
which Attradion is exerted in Lines tending perpen- 
dicularly from MM to GG. As foon as the Ray of 
Light has emerged at a, it is attraded in the Di- 
rection a P, and therefore diverted from the Line 
ar y into the new Diredion a a ; at £ 5 it is turned 
into the Line b b 5 at f, into the Line re ; and at 
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d 9 into the Line dd ; fo that the emergent Ray will 
be d&j as if the Refra&ion had been performed in 
the Point #, and that Point was in the Surface G G, 
without any Curve at a b c d ; and all the reft as we 
confideredit before, with this Difference only, vix. 
That the Ray is bent juft as it comes out ( or rather 
when it is come out ) of the denfe Medium ; where- 
as before we confidered its Bending before it came 
into it. 

Of the Bending of Rays in Reflection. 

But if theRayR^ (Fig. 14) coming out of 
Glafs into Air, fhould come in fuch a Direction 
as to be wholly refle&ed, as it will do when the An- 
gle R a P is of 4$ Degrees ; I fay the Reflexion will 
not be made at the Surface GG, nor above it in 
the Glafs ; but under the faid Surface, in the Air, 
or even in a Vacuum, or any Medium lefs denfe, or 
rather left refractive than Glafs. 

M M reprefents the Limits of the Attra&ion of 
the Glafs exerted in a Direction from MM to GG 
perpendicularly, as we faid before. 

The Ray R #, moving in the Direction R r, at 
its Emerfion at a, is, for the Reafons before given, 
turned into the Dire&ion a a ; then at £, into the 
Direction b b - 5 at c y into the Direction c c ; at d, in- 
to the Direction d d ; at e, into the Direction e e ; 
and at f y into the Dire&ion ff parallel to GG; 
then at g, the Ray is again turned towards the 
Glafs, by vvhofe Attraction changing fucceflively 
into all the Dire&ions £g, / i, k k, and II ; at Jaft 
It re-enters the Glafs in the Direction m m making 

the 
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the fame Angle with the Perpendicular m p that Ra 
made with a P. Now as the Lines perpendicular 
to GG drawn from MM are infinitely near, the 
Line a b cdefghik I m muft be a Curve ; 
and as MM and GG are extremely near, the 
Vertex of the Curve ( whofe Tangent is ff parallel 
to G G ) will be fo near the Point I, as to be con- 
fidered as co-inciding with it, when we compare the 
Angle of Incidence with that of Reflection ; then 
alfo will the Space between the Parallels p m and P a 
be fo far dimini fixed, that thofe two Lines may be 
looked upon as co-inciding, the Angles mm p and 
R a P being equal, whether the three Points m> I, a % 
co-incide or not. 

For thefe Reafons, for common Ufe, one may 
confider the Reflection from the under Surface of 
the Glafs as made at once in that Surface at the 
Point I. But when we examine Things ftricftly, Ex- 
periments as well as the above Reafoning, will fhew, 
that there is fuch a Curve as we have mentioned. 
See Experiment VI. Fig. io and n; and we lhall 
mention others. 

N. B. If any Point of the Curve a b c> Sec. be- 
tween a and/i fall below ( or beyond the Line MM, 
the Ray will then go on in a ftraight Line Tangent 
to the Curve in that Point where it leaves the Line 
MM. 

Now let us fuppofe M e d cb a r M (in the iamc 
Fig. ) to be Glafs, or any other denfe Mediam, and 
mpPR Air, or any other rare Medium, and R a z 
Ray of Light moving in the rare Medium towards 
the denfe Medium in the Direction R a towards r ; If 
inftead of an Attraction at the Surface of the Glafs 
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M M, there be fuppofed a repellent Force, whole 
Limits are G G ; then will the Ray by the Repul- 
fion of the Surface M M be bent into the Curve 
ah c d efg hiklm in the fame Manner as we fhewed 
it would be under the Surface G G, when G p P G was 
confidered as a denfe Medium. Hence it follows 
that a Ray moving in the Air, is reflected from a 
ipecular Surface of Glafs, or any other Mirrour. 
opake or diaphanous, without touching the faid 
Surface. 

N, B. That the fame Tower may, under different 
Circumstances , attraB to and repel from the 
fame Surface, Jhall be made out in the remaining 
Tart of this Taper ; but now taking fuch a Tower 
for granted** we will proceed in confdering the 
Flexure of Rays of Light. 

Let us fuppofe a Prifrn A C B (Fig. 15-) to have the 
attra&ing Power of its inferior Surface extend as far as 
the Line m m ; if another Prifm GDF (the attracting 
Force of whofe upper Surface extends as far as n n) be 
brought very near to the firft Prifm ; where the at- 
tracting Powers of the Prifms interfere, they will 
deftroy one another, becaufe they ad: in contrary Di- 
rections ; and thereby the Limits of Attraction of 
each of the Surfaces will be contracted ; the Power 
of A B extending no farther than n n- 9 and that of D F 
no farther than mm> whilft the Space nn mm lofes 
all the Force that it had ( and would have upon the 
Removal of either Prifm ) to turn a Ray of Light, 
moving obliquely, out of its Bire&ion. 

Now in this Situation of the Prifms, a Ray of 
Light entering the Surface C B at right Angles, will 
go through the fecond Prifm alio at Right Angles 

(not 
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(not cxadHy in the fame Line, but) in a Line 
parallel to the Dire&ion of the incident Ray ; For 
Example, let the Ray R a ( not refracted at, becauic 
perpendicular to, the Surface C B ) emerge from the 
firft Prifm at a 9 in the Dire&ion a r \ its changed 
Direction at a will become a a, and at b 3 b b, or ra- 
ther the Ray will be inflexed in the Curve ab\ and 
at b getting out of the Power of the Attraction of the 
Surface AB, it will (for the Reafons before given) 
move in a ftraightLine from b to r, where it will be 
bent again the contrary Way in the Curve c dof the 
feme kind as a b 3 and laftly emerge in the Direction dd 

{>arallel to the firft Dire&ion R r. From hence it foi- 
ows, that when the Prifms are brought fo near as to 
touch, their mutual Attractions deftroying each other, 
the Rays of Light will not be bent, but pafs through 
the two Prifms ( which in this Cafe perform the Of- 
fice of a Parallelopiped ) in the fame Dire&ion with 
which they came into the firft Prifm, and confe- 
quently produce no Colours ; contrary to what is 
affirmed by Ri&z>etti {Tage 78, 79, &c.) and 
when the Rays R a fall obliquely upon the Surface 
C B, the Effe<a of their Refra&ion at their Immer- 
fion at S to produce Colours, is taken off by the 
RcfradUon which they fufFer at their Emerfion 
at z. 

Experiment VII. 

I took the Cube of Fig. 8, and looking oblique- 
ly through it at the Hole of the Window of my dark 
Chamber ( the Sun fliining or not fhining) the Hole 
appeared entirely colourlefs, as did alio a Candle, 

N n n n 1 both 
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both appearing fringed with Colours when feen 
through the Prifm. Then holding two Prifms to- 
gether, as in Fig. 10, if the Hole of the dark Cham- 
ber be at k, it appears white to the Eye at E ; but 
if the Angles of the Prifms at B F be a little fepa- 
rated, whilft the Points A D touch, the Hole will 
appear coloured : When the Surfaces are feparated 
at A D, and touch at B F, the Colours appear in an 
inverted Order ; but if the Surfaces A D and B F are 
parallel, whether they touch or not, the Hole will 
appear white. 

N. B* In this Cafe the Prifms muji he fimilar^ 
that the Surface F G may be parallel to AC ; other - 
wife A B and D F muji be fo inclined to one another 
as to render A C and F G parallel. Indeed if one 
of the Prijtns be very far removed from the other \ 
the heterogeneous Light which entered in at F G, 
may be fo far Jpread by the Separation of the dif- 
ferently refrangible Rays^ that the ^Prijm ABC 
will not take it all in ;, then the Eye behind the fe- 
eond c Prifin may fee Colours,, as I fuppofe Riz~ 
zeti did. See Tage 79 of his Book. 

If the Ray of Light Rabcdd (Fig. 15.) 
changing its Diredion in the Manner above-men- 
tioned, makes an Angle of about 45 Degres with 
the Perpendicular P a - y upon the removal of the 
lower Prifm, the Ray will be turned up again, as 
in Fig. 14. But if the Angle P<zR be greater, the 
Ray will flill be turned up again in a Curve, as 
i# b c d e f ( Fig. 16 ) notwithftanding the lower 
Prifm is at DFG; but if that Prifm be brought up 
cloler to the Surface A B, the Curves will be deftroyed 
where the Prifms touch, and all the Rays in the Place 
of Contact brought down through the lower Prifm. 

THE 
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THE moft refrangible Rays confift of fmallcr Par- 
ticles than the lead refrangible Rays, and therefore 
muft have leaft Momentum, the Velocity of all the 
Rays being the fame ; and confequently are more 
eafilyturned out of the Way by Attraction or Re- 
pulfion, which makes the Curves made by the pur- 
ple and violet Rays under the Surface A B, to be lefs 
and nearer the faid Surface than the Curves made by 
red and orange Rays. 

Suppofe a Violet R a moving in the Dire&ion R r 
( Fig. 16. ) to be fo bent under the Surface A B, that 
at the Vertex of the Curve, or where its Tangent c c 
is parallel to A B, there ftill remains a fmall Space be- 
tween the Curve and the Line n n y where the Limits 
of Att*a£Hon ( contracted by the Proximity of the 
undermoft Prifm D F G end) that Ray will be turn- 
ed up again in the Curve d ef, and fo reflected in. 
the Line ff, the Directions having been fucceffi vely 
changed, as in Fig. 14. But a red Ray with the 
lame Inclination, would pafs on into the lower 
Prifm, as was explained in Fig. ij. Becaufe the 
Momentum of the red Ray being greater than that of 
the Violet, the fame Degree of Atrradion could not 
give it the fame Flexure. 

This is confirmed by Experiment, for when the 
lower Prifm is not prefTed hard againft the upper 
(as in Fig. 11.) the Rays brought down to R make 
a Spot of a Colour made up chiefly of red and orange 
Rays ; but when the Prifms are preiTed cloier 5 the 
Spot grows bigger and perfe&Iy white in its Middle* 
becaufe all Sorts of Rays are brought down to the 
Spot ; but it is inclofed round with a reddifh Border,, 
occasioned by the Parts of the Fhim which are very 

near* 
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near, but not in Contact, or at leaft not near enough 
to bring down the green, blue, purple and violet 
Rays. This Ihews that the Refle&ion is not made 
from the interior folid Parts of the Glafs, nor from 
the Parts in the Surface, asRizzetti affirms. But this 
is made more evident by 

Experiment VIII. Fig. 17. 

A Candle being in the Pofition K, the Eye at E, 
and the Prifm at A B C ; a ftrong Image of the Can- 
dle was feen at k as in Fig. 7. But lifting up a Veflel 
of Water V S S V till the Surface of the Water V V 
touched A B the lower Surface of the Prifm, the I- 
mage of the Candle became almoft infcnfible, as the 
Eye loft all thofe Rays which now were attra&ed in- 
to the Water. And for a farther Proof, that the Re- 
flexion is made under the Surface and not in it, 
when the Prifm was taken out of the Water, being 
wet at its lower Surface, or having a Stratum of 
Water (whofe Surface was VV Fig. 18) under 
A B, the Image of the Cfcnd'e did again become vivid, 
the Rays being turned up again under V V. Indeed 
the Image, in this Cafe, though ftrong, did not ap- 
pear well defined, by Reafbn of the Unevennefs of 
the vvatry Surface VV Fig. 18. 

I am very well aware that Rizzetti may anfwer 
here, that what I have faid above, does in fbme Mea- 
fure favour his Notions; and that the Rays which (in 
Fig. 7, having parted through AB, the lower Surface 
of the Prifm) are turned up again to the Eye at E, 
do not fuffer a Reflexion but a new Immerfion ; for 

he fays, in 'Page iz$. 4< Anglus (meaning Sir 
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« Ifaac Newton ) fecundo fubjungit, quod ft lumen 
<c in tr unfit u e vitro in aerem obliquius incidat y 
<c quam in angulo graduum 40, Mud in totum re- 
c< flefiitur. Ego verb refpondeo, quod ex iis, quae 
c< docui in Prop. 4. Cap. 1. elicitur hanc non die 
< c veram luminis reflc&ionem, led potius novam Im- 
« merfioneni ; & ideo nego quod ex ifto Phsenomc- 
* no fequatur lumen a partibus corporum folidis, 
" aliquo interje&o intervallo, refledfci." And a little 
lower, having quoted what Sir Ifaac Newton fays, 
concerning the blue Light, which, coming from one 
Prifm obliquely upon the farther Surface of another, 
is wholly reflected, at the fame Inclination that the 
red Light is wholly tranfmitted. — He lays, " Satis 
" fit iterum refpondere, quod in hoc etiam cafu ell 
<c nova luminis immerfio, quae dicitur ab audtore 
c< refle&io. 

But this is only cavilling about Words ; for if the 
Ray of Light, which moving in a denfe Medium 
fails obliquely on the Surface common to that and a 
rarer Medium, be turned back again in the denfe 
Medium, fo as to make the Angle in which it returns 
from the faid Surface equal to that in which it came 
to it ; this Return of the Ray may properly be call- 
ed a Reflection* whether the Ray be turned back at 
the Point of the Incidence in the Surface, or be car- 
ried about the Point of Incidence in a fmall Curve, 
whofe Conftderation may be omitted in tracing the 
Way of a Ray of Light in its Patfage, for making of 
optical Machines. Whoever reads the Sth Prop, of 
the xd Pair, Book II. of Sir Ifaac' $ Opticks, may very 
eafily find that he was not ignorant of the turning 
back of the Ray under the Surface ot the Glais be 
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fore it returned into it : And though the Refle&ion in 
that Cafe be not made by impinging on the folid Parts 
of the Glafs, yet it is owing to them that the Light 
(acted upon at a Diftance) is turned up again, as has 
been fhewn by feveral of die Experiments abovemen* 
tioned. 

Now let us fee how Rizzetti's Account of the new 
Immerfion agrees with Thtenomena. 

Let all above the Line P p {Fig. 19) be a denfe Medi- 
um, asGIafs; and all below it a rare Medium, as Air, 
A B C D is a Beam of Light infenfible in Thicknefs, but 
of fome Breadth, whofe Rays cohere to one another, 
and whofe Sedion or firft Line is B C. If the Medium in 
which B C is, did not change, B C would move parallel to 
it felf in the Lines IS a and Cd; but as the End C of 
the Line BC comes out into a rare Medium, which be- 
ing of lefs Refiftance to Light (for fo he fuppofes) the 
Point C moving with more Facility than the Point B 
defcribes the Curve CFH, whilft B moving in the 
denfe Medium with more Difficulty, defcribes the let 
fer Curve BEG; then the Point C being got to H is 
re-immerfed, and the Line B C being got to H G goes 
on in theDire&ion HK GL parallel to itfelf, draw* 
ing the Beam after it in a reftilinear Direction, after 
Part of it has been bent within the Giafs and Part of 
it without. 

Now if this be true, and P p tt be a Prifm, I beg 
to know what becomes of the Line at E F which u- 
nites the Rays of the Beam about the Point of Inci- 
dence I, when Water is brought to touch the Surface 
Pp, as at ABFig. 17 ? If it be faid that Water mak- 
ing a great Re(iftance, though not fo great as Glafs, the 
Curve BEG deviates fo little from the Line B a that 
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the Point E comes below I, and the Beam is wholly 
refracted \ I ask whence comes the faint Image at k? If 
it be anfwered, that fome Part E I of the Line EF 
{Fig. 19 ) is turned up to the Eye at E ( Fig. 17 : ) 
what becomes of the lateral Cohefion of Light on 
which Rizzetti founds his chief Proportion, and 
from which he draws his Confequences ? 

It would be tedious as well as ufelefs to be particu* 
lar in fhewing all Rizzetti's Miftakes^ therefore I 
fhall only mention one more Experiment from Sir Ifaas 
Newton* which I repeated on Account of what is 
faid in Rizzetti's Preface, Tage 16, viz. that if 
{according to Sir Ifaac) Rays were differently reflex- 
ible, Colours mufl be produced by Reflection from a 
plane Surface ; but this^ fays our Author, is contrary 
to Experience. Now this his Aftertion is difproved by 

Experiment IX, 

As this Experiment was made exadly in Sir Ifaac 
Newton's Manner, and with the fame Succefs, I re* 
peat the Account of it in his own Words. 

" Let HFG [ in Figure 20] reprefent a Prifm in 
* c the open Air, and S the Eye of theSpedator, view- 

* ing the Clouds by their Light coming into the Prifm 
cs at the plane Side FIGK, and reflected in it by its 
* c Bafe HEIG, and thence going out through its plane 
" Side HE F K to the Eye •: And when the Prifm and 
u Eye are conveniently placed, fo that the Angles of 
u Incidence and Refledtion at the Bafe may be of about 

* 40 Degrees, the Spectator will fee a Bow M N, of a 
" blue Colour, running from one End of the Bafe to 
" the other, with the concave Side towards him, and 
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a the Part of the Bafe I M N G beyond this Bow will 
« be brighter than the other Part EMNH on the o* 
« thcr Side of it. Now for underftanding the Reafoti 
« of it, fuppofe the Plane ABC to cut the plane Sides 
C; and the Bafe of the Priftn perpendicularly. From 
" the Eye to the Line BG wherein that Plane cuts the 
u Bafe, draw the Lines S/> and S* in the Angles S/C 
<c jo Degrees £ and S t C 49 Degrees », and the 
" Point J> will be the Limit beyond which none of 
" the mod refrangible Rays can pafs through the 
** Bale of the Prifm,. and be refrafted, whofe Inci- 
u dence is fuch that they may be refle&ed to the 
" Eye } and the Point t will be the like Limit for 
u the leaft refrangible Rays, that is, beyond which 
c< none of them can pafs through the Bafe, whofe In- 
tt cidence is fuch,. that by Reflection they may come 
« to the Eye. And the Point r taken in the middle 
« Way between / and f, will be the like Limit for 
" the meanly refrangible Rays. And therefore all 
" the leaft refrangible Rays which fall upon the Bafe 
a beyond *, that is, between t and B, and can come 
a from thence to the Eye will be reflected thither : 

* But on this Side t r that is, between t and C, many 
" of thefe Rays will be transmitted through the Bafe: 

* And all the moft refrangible Rays which fall upon 
ic the Bafe beyond/,., that is, between/- and B and can 
" by Refle&ion come from thence to the Eye*, will be 
H refleded thither,, but every where between \p and ^ 
tt many of thefe Rays will get thro* the Bate and be 
u refradedj and the fame is to be underftood of the 

* meanly refrangible Rays on either Side of the Point 
« r. Whence it follows, that the Bafe of the Prifm 
tf muft every where between £ and B by a total Re* 
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c< fle&ion of all Sort9 of Rays to the Eye, look 
" white and bright. And every where between ]> 
" and C, by reafbn of the Tranfmiflion of many 
C| Rays of either Sort, look more pale, oblcure and 
u dark. But at r, and in other Places between / 
u and *, where all the more refrangible Rays are re- 
" fle&ed to the Eye, and many of the lefs refrangi- 
c< gible are tranfmitted, the Excels of the moft re- 
cc ftangible in the reflected Light will tinge that Light 
«* with their Colour, which is violet and blue, this 
* happens by taking the Line C/r/B any where 
■* between the Ends of the Prifin H G and E I. 

If this needs any farther Explanation, let us fiip- 
pofe CAB the Se&ion of the Prifin in Fig.zo. 
transferred to Fig. xi. at ACB. If R o be a red 
Ray inclined to a Perpendicular to A B in an Angle 
of more than 41 or 4X Degrees, it will at its Emer- 
fion under the Surface AB be turned into the Curve 
on mi, and fo go up again to the Eye at E ; but a- 
nothcr red Ray coming in the Dirc&ion rn making 
an Angle with the Perpendicular fufficiently kf$ y will 
after its Emerfion at n y be only bent fo much as 
to be turned out of the Way, and refra&ed to q> in 
an Angle of Refra&ion agreeable to the Refrangibi- 
lity of red Light. But V m a violet Ray with the 
fame Inclination as the laft ted one r n fhall not be 
trcfradted, but turned up in the Curve m i P, and fo 
go to the Eye at E. Another violet Ray vm making 
an Angle fomcthing lefs with the Perpendicular, will 
pafs through the -Glafs, and be refracted in the Line 
tn§. Upon this Account all that Part of the Bafe 
of the Prifin (of which AB is the Se<5tion ) between 
A and/ will be dark or faint, all that Part between/ 
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and n be tinged with a bluifh Colour, and all be- 
tween o and B of a bright White. 



TOSTSCRITT* 

THE Bending of Rays of Light jufl; as they 
come to be reflected or refra&ed, may be 
eafiiy underftood by fuch as are well acquainted with 
thofe Properties of Light, which Sir Ifaac Newton 
calls their Fits of eajy Reflections and Fits of eajy 
Tranfmiffion ; without any Hypothefis, but by Con- 
fequences fairly drawn from Experiments and Ob- 
fervations. But as Signior Rizzetti does noc feem 
( in his Book ) to have the lead Notion of thofe 
Properties of Light, and the nice Obfervations on 
which they are founded ; and feveral other Perfons 
have not Time to read thole Parts of the Opticks 
with fufficient Application ; to fliew how the lame 
Power of the Surface of a denfe Medium may both 
attrad: and repel under different Circumftances - ■ . 
I content myfolf here with giving the Hypothefis, 
which Sir Ifaac does before he comes to that Part 
of his Book where he demonftrates the Fits above* 
mentioned. 

If GG be the Surface of a denfe Medium 
GDDG, on which a Tremor is caufed by the 
Warmth communicated to it by the Rays of Lights 
lb as to give a Wave-like Motion to the Medium 
immediately next to the Surface GG; as that vi- 
bratory Motion is performed, the Medium alter- 
nately pufhes from the Surface, and returns towards 
it ( as is reprefented by the Pofition of the Darts in 
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